Irradiation of the gametophytes of Pteridium aquilinum with blue light led to a nearly 5-fold increase in the amino acid-incorporating activity of isolated chloroplasts. The blue light effect was not due to increased synthesis of ATP or other energy donors by the chloroplasts but was probably related to an increased production of chlorophyll and photosynthetic enzymes. Red light was supplied by two 20-w General Electric red fluorescent tubes, which gave maximal emission at 650 nm and cut off all radiation below 580 nm (manufacturer's data). Blue light was obtained by filtering light from nine 15-w white fluorescent tubes through a sheet of 3-mm thick blue Plexiglas (Rohm and Haas No. 2045) which gave maximal emission at 454 nm and none above 516 nm (10). Temperature during irradiation was 25 to 27 C. At the energy levels used, rate of growth of the gametophytes in terms of dry weight increase was more or less similar in both light regimes.
Marked alterations in the protein metabolism of fern gametophytes growing as filamentous forms in red light or as biplanar forms in blue light have been reported. In the gametophytes of Dryopteris filix-mas (13) and Pteridium aquilinum (18) dextran, and 2.5 mm tricine buffer adjusted to pH 8.2, according to the method described previously (21) . During operations, care was taken to see that the preparations were exposed to light for only as brief periods as possible.
Amino acid incorporation was carried out by adding 1.49 nmoles (0.3 ,uc) of reconstituted "4C-amino acid mixture (specific radioactivity 210 mc/mmole; Amersham-Searle) to 100 /d of the chloroplast extract, and incubating in the dark for 1 hr. When the effects of exogenous components on the activity of the chloroplasts were studied, each substance was dissolved in 10 to 15 ,u of 2.5 mm tricine buffer, pH 8.2, and added to the reaction mixture. The reaction was terminated by addition of 10% trichloroacetic acid, and incorporation of radioactivity into protein was determined by extraction of the samples on glass fiber filter discs followed by scintillation counting, as described by Raghavan and DeMaggio (21) . Chlorophyll was determined spectrophotometrically (1) . Results given in the text are the average of duplicate samples which were corrected for activity in the control to which the isotope was added at the end of the incubation period. Although gametophytes of comparable age were always used, there was some variation in the activity of the chloroplasts in different experiments; nevertheless, differences in activity between preparations from plants grown in red and blue light were preserved in all experiments.
RESULTS
Development of Blue Light Effect. Gametophytes exposed to blue light for 3 to 4 days were filamentous, similar to those grown in red light, although the apical cells of the former had developed the characteristic thickening preparatory to the first division initiating biplanar growth. The cells of the gametophytes given blue light were shorter and thicker, with more chloroplasts than those of plants grown in red light. The individual chloroplasts were larger in blue light than in red light. Under our conditions of growth, the first biplanar forms were initiated when filaments were irradiated with blue light for 5 to 6 days.
In Figure 1 , the amino acid-incorporating activity of chloroplasts isolated from gametophytes grown continuously in red light is compared with that of chloroplasts isolated from gametophytes exposed to Figure 2 . The data show that activity of the preparation from plants grown in red light lags considerably behind that of plants exposed to blue light. There was a general tendency for the rate of incorporation of the isotope into both preparations to continue linearly up to 2 hr. This suggests that the integrity of the outer membrane of the chloroplasts is maintained for a long time, and this was confirmed by observations of the chloroplasts in the light microscope. (14) Evaluation of Contamination of Chloroplast Preparation. Contamination by bacteria, nuclei, whole cells, and cytoplasmic particles lighter than chloroplasts is a well known hazard of chloroplast-incorporating systems. The extent of contamination from these sources was evaluated in the present work by Triton X-100 treatment, addition of KCN, and plating the incubation mixture and colony counting (Table II) . The nonionic detergent Triton X-100 is known to solubilize chloroplasts without affecting whole cells, nuclei, and bacteria, which sediment at low centrifugal speeds (2, 14, 22) . At the end of the incubation period, chloroplast preparations were treated three times with 5% Triton X-100, and the pellets were sedimented at 1,000g. The radioactivity recovered in the pellets of plastid preparations of red-and blue-irradiated gametophytes was 1.4 and 5.6%, respectively, of the total. Furthermore, addition of KCN, a typical respiratory poison, did not appreciably inhibit amino acid incorporation into chloroplast preparations. These observations, in conjunction with the absence of bacterial colonies upon plating the incubation medium on nutrient agar, indicate that the contribution to the observed incorporation of radioactivity into chloroplasts from bacteria, whole cells, and nuclei is negligible. In another experiment, it was found that the radioactivity remaining in the chloroplast pellets of red-and blue-irradiated gametophytes after high speed centrifugation of the Triton X-100-treated incubation medium (85,000g for three 90-min periods in a Spinco SW 56 rotor) was 2.2 and 8.9%. respectively, of the total. The differences in radioactivity between the 85,000g and 1,000g pellets might be attributed to contamination of the preparation by organelles lighter than chloroplasts.
Similar results have been reported by Parenti and Margulies

DISCUSSION
The maximal levels of activity of chloroplasts isolated from gametophytes of P. aquilinumn exposed to red and blue light were 0.24 and 0.94 nmole, respectively, of "4C-amino acid mixture into protein per mg of chlorophyll per hr. 
